The revolution in solid-state lighting has improved the energy efficiency of LEDbased white-light sources as well as enabling unlimited variations in the emission spectra of these sources. Since lumen efficacy is no longer the main driver, the obvious question for a lighting manufacturer is how the emission spectrum should be tuned to obtain the 'best possible light quality'. Unfortunately, there is not an easy answer to this question.
The quality of a light source depends on its adequacy to fulfil a function or goal within a specific application field, and there are, at least, four underlying dimensions contributing to light quality: 1) Faithfulness: The degree of apparent match between a scene illuminated under a test source and under a known reference source (e.g. incandescent or daylight). 2) Usefulness: The degree of apparent suitability of the light source to illuminate a scene with respect to a specific task (e.g. surgery, colour discrimination or office work). 3) Naturalness: The degree of apparent match between a lit scene and observer's memory (e.g. for familiar/ known object colours). 4) Attractiveness: The degree of apparent appreciation for the illuminated scene (this can be different from naturalness and faithfulness).
Light quality can be considered as a weighted combination of the above four dimensions, with weights depending on the function and expectations (experiences) within a specific application field.
The performance of a light source, in each of the four dimensions, is determined by the perception of properties related to the emission spectrum (such as colour and whiteness), the spatial distribution (such as uniformity and glare) and the temporal behaviour (such as flicker and stroboscopic effects). Obviously, the perceived properties not only depend on the characteristics of the light source but also on the lit environment.
Another important aspect related to light quality is the way it is measured. Typically, up to 30 (trained) observers are used to assess the strength of the perceived properties under wellcontrolled, laboratory conditions. However, the adequacy of a light source should be assessed within its application with a representative group of target users, particularly when preference-related aspects are evaluated. Gender, age, experience and cultural and social background can all contribute to the appreciation of the lit environment. Small-scale preference-oriented user studies on light quality can provide interesting insights, but only within the context of the experimental set-up and conditions. My personal view is that modelling the overall quality of a light source for general lighting applications is overambitious and undesirable because quality is a relative and application specific concept. It depends on how well a function or goal is fulfilled within a specific application, which cannot easily be captured in one single quality index value. Rather than generalizing, the development of a more complete set of specification items for describing the perceptual properties induced by a light source in the lit environment will provide better options to recommend the most suitable light source for specific functions and applications. 
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